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, , $\sigma$ 1 . $\sigma$ shift
function . $(\mathbb{Q}^{\omega}, +, \sigma)$ .
1 Quantifier Elimination
$(\mathbb{Q}^{\omega}, +)$ divisible , $\sigma$ $+$ ,
$\overline{a}\in \mathbb{Q}^{\omega}$ positive atomic formula
$\sum_{i=0}^{n}q_{i}\sigma^{i}(x)=t(\overline{a})$
$q_{i}\in \mathbb{Q}$ , $t$ term . $n$
$f= \sum_{i=0}^{n}q_{i}\sigma^{i}\in$ QS
$f(x)=t(\overline{a})$
. $b_{0},$ $\ldots,$ $b_{n-1}\in \mathbb{Q}$ ,
$\sum_{i=0}^{n}qe+ib_{m+i}=t(\overline{a})_{m}$
$b_{n},$ $b_{n+1},$ $\ldots$ , $(b_{0}, b_{1}, \ldots)$ $f(x)=t(\overline{a})$ .
Proposition 1 positive atomic fomula .
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$f$ $n$ , $b$ $n$ .
$n$ .
2 positive atomic formula .
Proposition 2 $f$, $g\in \mathbb{Q}[\sigma],$ $a$ , $b\in \mathbb{Q}^{\omega}$ . $h$ $f$ $g$ ,




, $h(x)=pa+qb$ $^{\mathrm{a}}$ .
positive atomic formula 1
positive atomic formula .
.
Proposition 3 $f,g_{i}\in \mathbb{Q}[\sigma],$ $a$ , $b_{i}\in \mathbb{Q}^{\omega}$ .
$f(x)=a\Lambda g_{0}(x)\neq b_{0}\Lambda$ . . . $\Lambda$ gn(x)\neq b
$\bullet$ $f(x)=a$ $g_{i}(x)=b_{i}$ $f$ $i$
$\bullet$
.
Theorem 4Th$(\mathbb{Q}\omega,$ $+, \sigma)$ quantifier .
Corollary 5 $(\mathbb{Q}^{\prime\omega}, +, \sigma)$ $quasi- minimal_{J}\omega$-stable . quasi-
minimal definable set countable $co$-countable
.
, type .
Proposition 6 $(\mathbb{Q}^{\{v}, +, \sigma)$ complete type 2
. $f,$ $g_{i}\in \mathbb{Q}[\sigma]_{f}a$, $b_{i}\in \mathbb{Q}^{\omega}$ .
$\bullet$ $\{f(x)=a\}\cup\{q_{i}(x)=b_{i} : i\in I\}$ (positive atomic forynula 1
negative atomic formula, $b_{i}$ $a$ positive atomic
formula )
$\bullet$ $\{q_{i}(x)=b_{i} : i\in I\}$ ( negative atomic formula)
58
2 Saturation
type $p=\{\sigma(x)=x\}\cup\{x\neq q(1,1, . ):q\in \mathbb{Q}\}$ $\mathbb{Q}^{\omega}$ . \nearrow
$(1, 1, \ldots)$
Prop.osition 7 $(\mathbb{Q}^{\omega}, +, \sigma)\mathrm{t}3;\omega$ -saturated $-C^{\backslash }tx\backslash$ .
$(\mathbb{Q}^{\omega}, +, \sigma)$ $((\mathbb{Q}^{n})‘, +, \sigma)$ Th$(\mathbb{Q}\omega,$ $+, \sigma)$ . $((\mathbb{Q}^{n})^{\omega}, +, \sigma)$
, $p$ $((\mathbb{Q}^{2})^{\omega}, +, \sigma)$ , $((\mathbb{Q}^{2})^{\omega}, +, \sigma)$
$((\mathbb{Q}^{2})^{\omega}, +, \sigma)$ type . ,
Proposition 8 $\bullet$ $((\mathbb{Q}^{n})^{\omega}, +, \sigma)$ $\omega$ -saturated .
$\bullet$ $((\mathbb{Q}^{n})^{\omega}, +, \sigma)$ type $((\mathbb{Q}^{n+1})^{\omega}, +, \sigma)$ .
Theorem 9 $\bigcup_{i<\omega}((\mathbb{Q}^{n})^{\omega}, +, \sigma)[]\mathrm{h}$ Th$(\mathbb{Q}\omega,$ $+, \sigma)\text{ }$ quasi-minimal $\omega$ -saturated
extension.
. , type
Theorem 10 Th( $(\mathbb{Q}\omega,$ $+, \sigma)$ quasi-minimal $\omega$-saturated
model .
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